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HIGHLIGHTS 


►  Zn  contents  would  affect  the  performance  of  alloy  anode  of  Mg— H202  semi  fuel  cells. 

►  The  performance  of  Mg-8Li-3Al-0.5Zn  is  better  than  that  of  Mg-8Li-3Al-1.0Zn. 

►  Mg— 8Li— 3A1— 0.5Zn  alloy  is  suitable  to  use  as  anode  of  Mg— H202  semi  fuel  cells. 
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The  electrochemical  oxidation  behaviors  of  Mg— 8Li— 3A1— 0.5Zn  and  Mg— 8Li— 3A1— l.OZn  electrodes  in 
0.7  mol  L-1  NaCl  solution  are  investigated  by  methods  of  potentiodynamic  polarization,  potentiostatic 
oxidation,  electrochemical  impedance  spectroscopy  and  scanning  electron  microscopy.  The  phase 
composition  of  Mg-8Li— 3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  alloys  is  analyzed  conducted  by  X-ray 
diffraction.  The  performances  of  Mg-8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  as  the  anode  of  Mg-H202 
semi  fuel  cells  are  determined.  The  effect  of  Zn  content  on  the  corrosion  resistant  of  these  Mg-Li-based 
alloys  is  studied.  It  is  found  that  the  Mg— 8Li— 3A1— 0.5Zn  electrode  has  higher  discharge  activity  and  less 
corrosion  resistance  than  that  of  Mg— 8Li— 3A1— l.OZn  electrode  in  0.7  mol  L-1  NaCl  solution.  The  Mg 
— H202  semi  fuel  cell  with  Mg— 8Li— 3A1— 0.5Zn  anode  presents  a  maximum  power  density  of 
100  mW  cm-2  at  room  temperature,  which  is  higher  than  that  of  Mg-8Li-3Al- l.OZn  anode  (80  mW  cm 
-2).  The  performance  of  semi  fuel  cell  with  the  Mg-8Li— 3A1— 0.5Zn  electrode  is  better  than  that  with  Mg 
—8Li—3Al— l.OZn  electrode,  especially  at  higher  current  density  (>30  mA  cm-2). 

©  2012  Elsevier  B.V.  All  rights  reserved. 


1.  Introduction 

Because  of  its  high  specific  energy,  short  mechanically  recharge 
time,  long  dry  storage  life,  stable  discharging  ability,  workability  at 
ambient  pressure,  environment  acceptability,  safety  and  low  cost 
[1-15],  Mg-H202  semi  fuel  cell  has  been  developed  as  the  power 
source  for  low  rate,  long  endurance  autonomous  underwater 
vehicle  (AUV)  in  Naval  Undersea  Warfare  Center  and  University  of 
Massachusetts  [1-9].  In  order  to  achieve  a  good  performance, 
the  anode  material  of  the  Mg-H202  semi  fuel  cell  should  have 
the  following  properties:  (i)  high  discharge  activity,  (ii) 
strong  corrosion-resistance  to  seawater  and  acid,  (iii)  a  porous 
structure  [15]. 
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Li  has  a  high  discharge  activity  and  high  energy  density,  so  it  can 
increase  the  discharge  activity,  reduce  the  lagging  effect  and 
improve  the  specific  energy  of  Mg  alloy  electrodes.  Mg-Li  alloy 
with  more  than  5.7%  Li  has  improved  ductility  than  pure  Mg,  thus  it 
can  be  easily  fabricated  to  different  shapes.  Therefore,  recently, 
Mg-Li  alloys  have  been  studied  as  the  anode  material  of  Mg-H202 
semi  fuel  cell  [17-20].  It  has  been  reported  that  Mg-Li  alloys  have 
higher  electrochemical  activity  than  pure  Mg  and  the  commercial 
AZ31  alloy  in  0.7  mol  L-1  NaCl  solution  [18].  However,  Mg— Li  alloys 
as  the  anode  materials  also  show  some  disadvantages,  such  as  less 
corrosion  resistive  than  pure  Mg,  which  may  be  attributed  to  the 
high  activity  of  Li.  Song  et  al.  [10]  reported  that  a  layer  of  hydroxyl 
or  oxide  protective  coating  could  be  formed  on  Mg-Li  alloy  surface 
in  the  air  or  neutral  environment.  It  is  usually  loose  and  uneven, 
which  can  not  provide  a  good  protective  effect  on  Mg-Li  alloy.  In 
order  to  enhance  the  performance  of  Mg-Li-based  alloy  anodes, 
some  alloying  elements  were  added  to  Mg-Li  alloy,  such  as  Al,  Si, 
Cu,  Zn.  Ma  et  al.  [16]  investigated  the  corrosion  behavior  and 
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discharge  performance  of  Mg,  AZ31  and  Mg-Li-Al-Ce  in  3.5  wt.  % 
NaCl  solution.  It  was  found  that  Mg-Li-Al-Ce  has  higher  electro¬ 
chemical  activity  and  lower  self-corrosion  rate  than  that  of  Mg  and 
AZ31.  At  a  current  density  of  2.5  mA  cm-2,  the  operate  voltage  of 
the  Mg-Li-Al-Ce  anode  is  1.272  V,  the  specific  discharge  capacity 
is  2076  mAh  g_1,  and  the  anodic  utilization  efficiency  is  85.2%.  Cao 
et  al.  [17-19]  reported  that  Mg-Li-based  alloys,  such  as  Mg-Li, 
Mg— Li— Al,  Mg-Li-Al-Ce,  Mg-Li-Al-Sn,  Mg-Li-Al-Ce-Sn, 
Mg-Li-Al-Ce— Zn,  and  Mg-Li-Al-Ce— Zn-Mn,  exhibited  high 
electrooxidation  activity  in  0.7  mol  L-1  NaCl  solution.  They  found 
that  Ce  can  enhance  both  the  discharge  activity  and  utilization 
efficiency.  Sn  mainly  improves  the  discharge  current.  Our  group 
recently  reported  the  electrochemical  behavior  of  Mg-Li-Al-Ce 
and  Mg-Li-Al-Ce— Y  alloys  in  0.7  mol  L-1  NaCl  solution.  It  was 
found  that  Mg-Li-Al-Ce— Y  alloy  is  more  corrosion  resistive  than 
that  of  Mg-Li-Al-Ce.  Y  can  change  the  alloy  structure  or  assist  the 
formation  of  an  easy-peel  off  layer  on  the  alloys  surface  [20]. 

In  this  study,  the  effects  of  Zn  content  on  the  electrochemical 
oxidation  performance  of  Mg-Li-Al-Zn  alloy  were  investigated. 
The  performances  of  Mg-H202  semi  fuel  cells  using  the  Mg-Li- 
Al-Zn  anodes  were  also  examined. 

2.  Experimental 

2.1.  Preparation  of  Mg-Li-based  alloys 

Mg-8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  alloys  were 
prepared  by  vacuum  melting  method  using  high  purity  (>99.9%) 
metal  ingots  as  the  raw  materials.  These  ingots  were  put  into  an 
induction  furnace  under  the  protection  of  ultrahigh  purity  argon. 
The  furnace  was  then  evacuated  to  1.0  x  10  2  Pa,  and  charged  with 
ultrahigh  purity  argon.  AC  power  was  applied  to  melt  the  metal  raw 
materials  under  flowing  argon  atmosphere.  The  molten  metals 
were  then  poured  into  the  awaiting  stainless  steel  mold.  The  mold 
containing  hot  melts  was  cooled  down  to  ambient  temperature 
under  argon  atmosphere  in  the  furnace  within  2  h.  The  nominal 
compositions  of  the  alloys  are  given  in  Table  1. 

2.2.  Electrochemical  measurements 

In  the  electrochemical  measurements,  the  saturated  calomel 
electrode  (SCE)  was  used  as  the  reference  electrode  and  all  the 
potentials  were  quoted  with  respect  to  SCE.  The  platinum  foil  and 
Mg-Li-based  alloys  were  used  as  the  counter  electrode  and  the 
working  electrode,  respectively.  The  Mg-Li-based  alloy  ingots  were 
machined  to  20  mm  x  20  mm  x  2  mm.  Prior  to  use,  the  working 
electrode  was  successively  polished  with  120#,  360#  and  600# 
metallographic  emery  papers,  washed  with  deoxygenated  ultra- 
pure  water  (Milli-Q),  degreased  with  acetone  and  rinsed  with 
deoxygenated  ultrapure  water  again,  and  then  immediately 
assembled  into  the  electrochemical  cell. 

A  specifically  designed  home-made  three-electrode  electro¬ 
chemical  cell  [18]  was  used  to  carry  out  the  electrochemical 
measurements  of  Mg-Li-based  alloys.  The  exposure  area  of  the 
metal  alloy  electrode  is  0.95  cm2,  which  was  used  to  calculate  the 
current  density.  Electrochemical  experiments  were  carried  out  at 
room  temperature  in  0.7  mol  L-1  NaCl  aqueous  solution.  It  was 


Table  1 

Chemical  compositions  of  alloys  (wt.%). 


Alloys 

Mg 

Li 

Al 

Zn 

Mg— 8Li— 3A1— 0.5Zn 

88.5 

8 

3 

0.5 

Mg— 8Li— 3A1— l.OZn 

88 

8 

3 

1 

purged  with  N2  gas  for  15  min  before  measurements  in  order  to 
remove  the  O2  gas  dissolved  in  the  solution. 

Potentiodynamic  polarization  curves  were  obtained  by 
sweeping  the  potential  from  -2.2  V  to  -0.4  V  at  a  scan  rate  of 
10  mV  s-1.  Potentiostatic  current— time  curves  were  measured  by 
holding  the  working  electrode  (alloy  specimen)  for  5  min  at  -1.0  V. 
Electrochemical  impedance  spectra  were  recorded  under  open 
circuit  potential  with  the  frequency  range  from  100  mHz  to 
100,000  Hz  with  the  amplitude  of  8  mV.  The  morphology  of  the 
alloy  surface  was  examined  using  scanning  electron  microscopy 
(SEM,  S4800,  JSM-6480)  equipped  with  energy  dispersive  spec¬ 
troscopy  (EDS  unit).  The  phase  structure  was  analyzed  by  X-ray 
diffraction  (XRD,  Rigaku-Dmax  2500)  using  Cu  Ka  radiation  oper¬ 
ated  at  40  kV  and  150  mA. 

2.3.  Mg—H202  semi  fuel  cell  tests 

The  performance  of  Mg-Li-based  alloys  as  anode  of  Mg-H202 
semi  fuel  cell  was  examined  using  a  home-made  flow  through 
test  cell  made  of  Plexiglas.  The  geometrical  area  of  the  Mg-Li-based 
alloys  anode  and  the  Ir/Pd  coated  nickel  foam  cathode  was  4.0  cm2 
(20  mm  x  20  mm).  Nafion-115  membrane  was  used  to  separate  the 
anode  and  the  cathode  compartments.  The  anolyte  (0.7  mol  L-1 
NaCl)  and  the  catholyte  (0.7  mol  L-1  NaCl  +  0.1  mol  L-1 
H2SO4  +  0.5  mol  L-1  H2O2)  were  pumped  into  the  bottom  of  the 
anode  and  the  cathode  compartments,  respectively,  and  exited  at 
the  top  of  the  compartments.  The  flow  rate  for  the  anolyte  and  the 
catholyte  was  85  mL  min-1  and  it  is  controlled  by  individual  peri¬ 
staltic  pump. 

3.  Results  and  discussion 

3.1.  Phase  structure 

The  phase  composition  of  Mg-8Li-3Al-0.5Zn  and  Mg-8Li- 
3Al-1.0Zn  alloys  is  analyzed  by  XRD  and  the  results  are  shown  in 
Fig.  1.  It  indicates  that  the  alloys  mainly  consists  of  oc(Mg),  (3(Li),  Zn 
and  A^Mg  phases.  The  peak  position  of  Mg  and  Li  in  the  Mg-8Li- 
3Al-0.5Zn  alloy  is  slightly  different  from  that  in  the  Mg-8Li-3Al- 
l.OZn  alloy,  which  may  be  attributed  to  the  different  lattice 
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Fig.  1.  XRD  patterns  of  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg-8Li-3Al-1.0Zn  alloys. 
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distortion  caused  by  the  different  amount  of  Zn  solid  solution.  This 
lattice  distortion  might  influence  the  electrochemical  behaviors  of 
Mg— 8Li— 3A1— 0.5Zn  and  Mg-8Li-3Al-1.0Zn  alloys. 

3.2.  Potentiodynamic  polarization 

Fig.  2  shows  the  potentiodynamic  polarization  curves  of  Mg- 
8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  electrodes  measured  in 
0.7  mol  L'1  NaCl  solution.  The  electrode  was  not  soaked  in  the  NaCl 
solution  prior  to  the  measurements.  It  can  be  observed  from  Fig.  2 
that  the  corrosion  potential  of  Mg-8Li-3Al-0.5Zn  electrode 
is  -1.58  V,  which  is  slightly  negative  than  that  of  Mg-8Li— 3A1- 
l.OZn  electrode  (-1.57  V).  This  implies  that  the  fresh  Mg-8Li- 
3Al-0.5Zn  electrode  has  slightly  higher  electrochemical  activity 
than  that  of  the  Mg-8Li-3Al-1.0Zn  electrode  when  they  are  not 
soaked  in  0.7  mol  IT1  NaCl  solution  before  measurements.  The 
anodic  current  of  Mg-8Li— 3A1— 0.5Zn  electrode  in  the  region 
closing  to  the  corrosion  potential  is  slightly  higher  than  that  of  Mg- 
8Li-3Al-1.0Zn  electrode,  indicating  that  Mg-8Li-3Al-0.5Zn 
electrode  is  less  corrosion  resistive  than  that  of  Mg-8Li— 3A1- 
l.OZn  electrode. 

Fig.  3  shows  the  potentiodynamic  polarization  curves  of  Mg- 
8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  electrodes  measured  in 
0.7  mol  L-1  NaCl  solution  after  they  were  soaked  in  0.7  mol  L-1 
NaCl  solution  for  24  h.  As  can  be  seen  that  the  corrosion  potential 
of  Mg-8Li-3Al-0.5Zn  electrode  is  -1.52  V,  which  is  also  nega¬ 
tive  than  that  of  Mg-8Li-3Al-1.0Zn  electrode  (-1.47  V),  sug¬ 
gesting  that  after  soaked  in  0.7  mol  L-1  NaCl  solution  for  24  h, 
the  Mg-8Li— 3A1— 0.5Zn  electrode  still  maintains  the  higher 
electrochemical  activity  than  that  of  Mg-8Li-3Al-1.0Zn 
electrode. 

Fig.  4a  and  b  shows  the  SEM  images  of  Mg-8Li-3Al-0.5Zn  and 
Mg-8Li-3Al— l.OZn  electrodes,  respectively.  The  images  were 
taken  after  the  electrodes  were  soaked  in  0.7  mol  L-1  NaCl  solution 
for  24  h  and  then  potentiodynamic  polarized.  Fig.  4a  indicated  that 
the  oxidation  product  of  Mg-8Li-3Al-0.5Zn  electrode  presents 
thick  and  large  micro-blocks  on  the  surface.  Fig.  4b  demonstrated 
that  the  surface  of  Mg-8Li— 3Al-1.0Zn  electrode  shows  fine  and 
even  crackles.  This  result  means  that  Mg-8Li-3Al-1.0Zn  is  more 
corrosion  resistive  than  Mg-8Li— 3Al-0.5Zn  alloy,  which  is 


E/(V  vs  SCE) 


Fig.  2.  Potentiodynamic  polarization  curves  for  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg- 
8Li-3Al-1.0Zn  electrodes  measured  in  0.7  mol  L-1  NaCl  solution  without  soaking  in 
0.7  mol  L-1  NaCl  solution  before  measurements.  Scan  rate:  10  mV  s-1. 


E/(V  vs  SCE) 


Fig.  3.  Potentiodynamic  polarization  curves  for  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg- 
8  Li-3  Al- l.OZn  electrodes  in  0.7  mol  L  1  NaCl  solution  after  soaking  in  0.7  mol  L  1 
NaCl  solution  for  24  h. 


Fig.  4.  SEM  micrographs  of  (a)  Mg-8Li-3Al-0.5Zn,  (b)  Mg-8Li-3Al- l.OZn  electrodes 
obtained  after  being  soaked  in  0.7  mol  L-1  NaCl  solution  for  24  h  and  undergoes 
potentiodynamic  polarization  measurements. 
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consistent  with  the  result  obtained  from  potentiodynamic  polari¬ 
zation  measurements. 

3.3.  Potentiostatic  oxidation 

The  current— time  curves  measured  at  -1.0  V  in  0.7  mol  L-1 
NaCl  solution  for  Mg-8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn 
electrodes  are  shown  in  Fig.  5.  The  current-time  profiles  are 
similar  for  the  two  samples.  The  anodic  current  increased 
rapidly  in  the  early  discharging  stage  and  then  reached  to  an 
approximately  constant  value.  Mg-8Li-3Al-0.5Zn  electrode 
displays  a  higher  anodic  current  density  than  that  of  Mg-8Li- 
3Al-1.0Zn  electrode,  indicating  that  the  Mg-8Li— 3Al-0.5Zn 
electrode  is  more  active  than  the  Mg-8Li— 3Al-1.0Zn  elec¬ 
trode.  By  looking  at  the  initial  discharge  period,  it  can  be  found 
that  it  took  shorter  time  for  the  discharge  current  to  reach  to  the 
steady  value  for  Mg-8Li-3Al-1.0Zn  electrode  than  that  for  Mg- 
8Li— 3Al-0.5Zn  electrode,  which  means  that  the  Mg-8Li— 3A1- 
l.OZn  electrode  has  shorter  activation  time  and  shorter  voltage 
transition  on  switching  between  loads  than  Mg— 8Li-3Al-1.0Zn 
electrode. 

Fig.  6  displays  the  electrochemical  impedance  spectra  of  Mg- 
8Li-3Al-0.5Zn  and  Mg-8Li-3Al-1.0Zn  electrodes  at  the  open 
circuit  potential  in  0.7  mol  L-1  NaCl  solution.  The  single  middle 
frequency  capacitive  arc  is  considered  to  be  caused  by  charge 
transfer  [21,22]  and  the  diameter  of  the  semicircle  represents  the 
polarization  resistance  Rp.  The  Rp  of  Mg-8Li-3Al-1.0Zn  electrode 
(ca.  44.5  Q  cm-2)  is  larger  than  that  of  Mg— 8Li— 3Al-0.5Zn  elec¬ 
trode  (ca.  32.5  Q  cm-2).  This  indicates  that  the  charge  transfer 
activity  of  the  Mg-8Li-3Al-0.5Zn  electrode  is  higher  than  that  of 
Mg-8Li-3Al— l.OZn  electrode  and  the  corrosion  resistance  of  Mg- 
8Li-3Al-1.0Zn  electrode  is  bigger  than  that  of  Mg-8Li-3Al— 0.5Zn 
electrode.  Therefore,  the  content  of  Zn  obviously  affected  the 
electrochemical  activity  and  corrosion  resistance  of  the  alloys. 
These  results  are  in  good  consistent  with  the  results  obtained  from 
potentiodynamic  polarization  curves  (Figs.  2  and  3)  and  current¬ 
time  curves  (Fig.  5). 

Fig.  7a  and  b  shows  the  SEM  images  of  Mg-8Li-3Al-0.5Zn  and 
Mg-8Li-3Al-1.0Zn  electrodes  after  discharging  at  -1.0  V  for 
20  min  in  0.7  mol  L-1  NaCl  solution.  It  can  be  observed  that  the 
surface  of  Mg-8Li— 3Al-1.0Zn  electrode  shows  fine  and  even 


Fig.  5.  Current-time  curves  for  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg-8Li-3Al- l.OZn 
electrodes  recorded  in  0.7  mol  L  1  NaCl  solution  at  a  constant  potential  of  -1.0  V  for 
5  min. 


Fig.  6.  The  impedance  spectra  of  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg-8Li-3Al- 
l.OZn  electrodes  recorded  in  0.7  mol  L_1  NaCl  solution. 


crackles,  but  the  Mg-8Li-3Al-0.5Zn  electrode  surface  displays 
deeper  and  larger  channels.  Clearly,  the  morphologies  of  the 
oxidized  surface  of  the  two  electrodes  are  different.  The  deeper  and 
larger  channels  on  the  surface  of  Mg-8Li— 3Al-0.5Zn  electrode 


S4800HSD  IQ.OkV  10.4mm  x500  SE(M) . IQOum 


Fig.  7.  SEM  micrographs  of  (a)  Mg-8Li-3Al-0.5Zn,  (b)  Mg-8Li-3Al-1.0Zn  obtained 
after  potentiostatic  discharge  at  -1.0  V  for  20  min  in  0.7  mol  L-1  NaCl  solution. 
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Fig.  8.  The  plots  of  the  current  density  vs.  cell  voltage  for  the  Mg-H202  semi  fuel  cell 
with  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg-8Li-3Al-1.0Zn  anodes  at  room  temper¬ 
ature.  Anolyte:  0.7  mol  L-1  NaCl.  Catholyte:  0.7  mol  L-1  NaCl  +  0.5  mol  L-1 
H202  +  0.1  mol  IT1  H2S04.  Flow  rate:  85  mL  min-1. 

allow  the  electrolyte  to  penetrate  through  easily  and  also  allow  the 
oxidation  products  to  come  off  more  easily.  Consequently,  the  Mg- 
8Li— 3Al-0.5Zn  electrode  retains  larger  reaction  surface  area 
than  the  Mg-8Li-3Al-1.0Zn  electrode  during  discharge,  which 
might  be  responsible  for  the  higher  discharge  current  density  of  the 
Mg-8Li-3Al-0.5Zn  electrode  than  the  Mg-8Li— 3Al-1.0Zn 
electrode. 

3.4.  Fuel  cell  performance 

In  order  to  evaluate  the  performance  of  Mg-8Li— 3A1— 0.5Zn  and 
Mg-8Li-3Al-1.0Zn  alloys  as  the  anode  of  Mg-H202  semi  fuel  cells, 
the  Mg-H202  semi  fuel  cells  were  assembled  and  their  discharge 
performances  were  tested.  Fig.  8  displays  the  plots  of  cell  voltage 
versus  current  density.  It  can  be  seen  that  the  voltage  of  the  cell 
using  Mg-8Li— 3Al-0.5Zn  anode  is  similar  with  Mg-8Li— 3A1- 
l.OZn  anode  at  low  current  density.  With  the  increase  of  current 


Fig.  9.  The  plots  of  the  current  density  vs.  power  density  for  the  Mg-H202  semi  fuel 
cell  with  (1#)  Mg-8Li-3Al-0.5Zn  and  (2#)  Mg-8Li-3Al-1.0Zn  anodes  at  room 
temperature.  Anolyte:  0.7  mol  L-1  NaCl.  Catholyte:  0.7  mol  L-1  NaCl  +  0.5  mol  L-1 
H202  +  0.1  mol  L-1  H2S04.  Flow  rate:  85  mL  min-1. 


density,  the  Mg-8Li— 3Al-0.5Zn  anode  exhibited  better  perfor¬ 
mance  than  that  of  Mg-8Li-3Al-1.0Zn  anode,  especially  at  current 
density  higher  than  30  mA  cm-2  Fig.  9  shows  the  plots  of  the  power 
density  versus  current  density.  The  peak  power  density  of  the  semi¬ 
fuel  cell  with  Mg-8Li-3Al-0.5Zn  anode  reached  100  mW  cm-2, 
which  is  higher  than  that  of  Mg— 8Li— 3Al-1.0Zn  anode 
(80  mW  cm-2).  Accordingly,  the  Mg-8Li— 3Al-0.5Zn  alloy  is 
a  better  anode  material  for  the  semi-fuel  cell  than  the  Mg-8Li- 
3Al-1.0Zn  alloy.  It  has  been  reported  that  the  peak  power  density 
for  the  semi-fuel  cell  using  pure  Mg  as  the  anode  material  is 
83.36  mW  cm-2  [20],  which  is  lower  than  that  using  Mg-8Li— 3A1- 
0.5Zn  as  the  anode  material  reported  in  this  work  (100  mW  cm-2). 
So,  the  performance  of  Mg-8Li-3Al-0.5Zn  alloy  is  better  that 
that  of  Mg. 

4.  Conclusions 

The  electrochemical  oxidation  behaviors  of  Mg-8Li— 3 Al-0.5Zn 
and  Mg-8Li— 3Al-1.0Zn  electrodes  in  0.7  mol  L-1  NaCl  solution  and 
their  performances  as  the  anode  of  Mg-H202  semi  fuel  cells  were 
investigated.  The  Mg-8Li— 3Al-0.5Zn  electrode  shows  higher 
discharge  activity  and  lower  corrosion  resistance  than  the  Mg- 
8Li-3Al-1.0Zn  electrode  in  0.7  mol  L-1  NaCl  solution.  The  peak 
power  density  of  Mg-H202  semi  fuel  cell  with  the  Mg-8Li— 3A1- 
0.5Zn  anode  (100  mW  cm-2)  is  higher  than  that  with  Mg-8Li- 
3Al-1.0Zn  anode  (80  mW  cm-2).  The  content  of  Zn  in  alloys 
obviously  affected  the  performance  of  the  alloys  and  the  Zn  content 
of  0.5%  is  better  than  1.0%. 
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